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(54) OIL BALANCING OPERATION CONTROL DEVICE FOR AN AIR CONDITIONER 



(57) Two outdoor units (2A, 2B) are connected in par- 
allel to a main liquid line (7L) and a main gas line (7G). 
Three indoor units (3A, 3B, 3C) are connected in parallel 
to the main liquid line (7L) and the main gas line (7G). 
The outdoor units (2A, 2B) are each provided with an oil 
equalization mechanism (9A, 9B) for conducting a sur- 
plus out of lubricating oil stored in an oil reserving part 
(91) provided on the discharge side of a compressor (21) 
to the suction side of a compressor (21) of another out- 
door unit (2A, 2B). In cooling operation, the respective 
oil equalization mechanisms (9A, 9B) control respective 
gas bypass passages (95, 96) and respective oil equal- 



izing bypass pipes (93, 94) to open and close them so 
that lubricating oil flows alternately between the outdoor 
units (2A, 2B), thereby equalizing lubricating oil. In heat- 
ing operation, the respective oil equalization mecha- 
nisms (9A, 9B) control the respective oil equalizing 
bypass pipes (93, 94) to open and close them so that 
lubricating oil flows alternately between the outdoor units 
(2A, 2B) and hold the downstream sides of the oil equal- 
ization mechanisms (9A, 9B) in low pressure condition, 
thereby equalizing lubricating oil. 
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Description - Constitution - 



[ Technical Field ] 

This invention relates to an oil equalizing operation 5 
control device for an air conditioner having a plurality of 
thermal source units. 

[ Background Art ] 

There has been a conventional air conditioner in 
which a compressor, a four- way selector valve, an out- 
door heat exchanger, a motor-operated expansion valve 
and an indoor heat exchanger are connected in order as 
disclosed in the Japanese Patent Application Laid-Open 
Gazette No.3-186156. In cooling operation, by the 
switching of the four-way selector valve, refrigerant dis- 
charged from the compressor is condensed by the out- 
door heat exchanger, is expanded by the motor-operated 
expansion valve and is then evaporated by the indoor 
heat exchanger. In heating operation, by the switching of 
the four-way selector valve, refrigerant discharged from 
the compressor is condensed by the indoor heat 
exchanger, is expanded by the motor-operated expan- 
sion valve and is then evaporated by the outdoor heat 
exchanger. 

- Problem to be solved - 

Since the above-mentioned air conditioner has a 
single outdoor unit, no regard is needed for oil equalizing 
operation if only oil backing operation is performed. 

Accompanying with the recent increased capacity of 
an air conditioner, there has been developed an air con- 
ditioner in which a plurality of outdoor units are provided. 
In this case, lubricating oil is discharged from each of the 
compressors of the outdoor units. However, since lubri- 
cating oil is not necessarily returned to each of the com- 
pressors of the outdoor units by the same amount as 
discharged therefrom, oil collecting phenomena that 
lubricating oil is collected to the compressor of one of the 
outdoor units may occur. 

When the above oil collecting phenomena occur, 
one of the compressors may cause lack in lubricating oil. 
This presents a problem that air conditioning cannot be 
continued. 

This invention has been made in view of the above 
problem and has its object of eliminating oil collecting 
phenomena to prevent lack in lubricating oil when an air 
conditioner is provided with a plurality of thermal source 
units. 

[ Disclosure of Invention ] 

In order to attain the above object, this invention 
takes measures of conducting lubricating oil from an oil 
reserving part on the high-pressure side of a compressor 
of one thermal source unit to the low-pressure side of 
another thermal source unit. 



In detail, as shown in Fig. 1 , a measure taken in the 
invention according to claim 1 premises an air condi- 
tioner comprising: a plurality of thermal source units (2A, 
2B, ...) each having at least a compressor (21 ) and a ther- 
mal-source-side heat exchanger (24); a main liquid line 
(7L) to which the plural thermal source units (2A, 2B, ...) 
are connected in parallel with one another; a main gas 
line (7G) to which the plural thermal source units (2A, 
2B, ...) are connected in parallel with one another; and 
a user unit (3A) which has at least a used-side heat 
exchanger (32) and is connected to the main liquid line 
(7L) and the main gas line (7G), in which refrigerant dis- 
charged from the compressor (21) is condensed by one 
of the heat exchangers (24, 32), is expanded by the 
expansion mechanism (25) and is then evaporated by 
the other heat exchanger (32, 24). 

In addition, there are provided oil equalization mech- 
anisms (9A, 9B, ...) for conducting lubricating oil stored 
in an oil reserving part (91) provided on the discharge 
side of the compressor (21) of each of the thermal source 
units (2A, 2B, ...) to the suction side of the compressor 
(21) of the other thermal source unit (2A, 2B, ...). 

A measure taken in the invention according to claim 

2 is so composed that in the invention of claim 1 , the oil 
equalization mechanisms (9A, 9B, ...) each conduct only 
surplus lubricating oil above a set amount of storage out 
of lubricating oil stored in the oil reserving part (91) to 
the suction side of the compressor (2 1 ) of the other ther- 
mal source unit (2A, 2B, ...). 

A measure taken in the invention according to claim 

3 is so composed that in the invention of claim 1 , the 
compressor (21) has an oil discharge mechanism (40) 
for discharging, when lubricating oil stored in the com- 
pressor (21) exceeds a set amount, the excess of lubri- 
cating oil and the oil equalization mechanisms (9A, 9B) 
each conduct only surplus lubricating oil above a set 
amount of storage out of lubricating oil stored in the oil 
reserving part (91) to the suction side of the compressor 
(21) of the other thermal source unit (2A, 2B, ...). 

A measure taken in the invention according to claim 

4 is so composed that in the invention of ciaim 1 , 2 or 3, 
the oil reserving part (91 ) has an oil separating function 
of separating lubricating oil from discharged refrigerant. 

A measure taken in the invention according to claim 

5 is so composed that in the invention of claim 4, the oil 
equalization mechanisms (9A, 9B, ...) each have an oil 
equalizing bypass pipe (93, 94, ...) for conducting lubri- 
cating oil from the oil reserving part (91, 91, ...) to the 
suction side of the compressor (21) of the other thermal 
source unit (2A, 2B, ...), an end of the oil equalizing 
bypass pipe (93, 94, ...) is introduced into the oil reserv- 
ing part (91) and the introduced end of the oil equalizing 
bypass pipe (93, 94, ...) is located at the level higher by 
a set height than the bottom of the oil reserving part (91 ) . 

A measure taken in the invention according to claim 

6 depends upon the invention of claim 1 , 2 or 3, wherein 
there is provided a pressure equalizing line (6E) which 
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is connected at respective ends thereof to respective 
refrigerant piping sections (26) connected to the gas 
refrigerant sides of the thermal -source-side heat 
exchangers (24) of the respective thermal source units 
(2A, 2B, ...) and allows interruptable communication of 5 
gas refrigerant in dual directions between the thermal 
source units (2A, 2B, ...). 

Further, the oil equalization mechanisms (9A, 9B, ...) 
each have a gas bypass passage (95, 96, ...) which is 
connected to the pressure equalizing line (6E) and a gas 10 
line (6A, 6B, ...) of the corresponding thermal source unit 
(2 A, 2B, ...) and allows interruptable communication of 
lubricating oil, and an oil equalizing bypass pipe (93, 94, 
...) which is connected to the oil reserving part (91) and 
the pressure equalizing line (6E) and allows interruptable 15 
communication of lubricating oil. In addition, oil equaliz- 
ing control means (81) is provided for controlling the 
respective gas bypass passages (95, 96, ...) and the 
respective oil equalizing bypass pipes (93, 94, ...) 
between their communication states and their interrup- 20 
tion states so thai lubricating oil flows alternately 
between the thermal source units (2A, 2B, ...) in cooling 
cycle operation. 

A measure taken in the invention according to claim 

7 depends upon the invention of claim 6, wherein a first 25 
thermal source unit (2A) and a second thermal source 
unit (2B) are provided. 

Further, the oil equalization mechanism (9A) of the 
first thermal source unit (2A) has a second gas bypass 
passage (96) connected to the pressure equalizing line 30 
(6E) and the gas line (6B) of the second thermal source 
unit (2B) t and has a first oil equalizing bypass pipe (93) 
connected to the oil reserving part (9 1 ) of the first thermal 
source unit (2A) and the pressure equalizing line (6E). 

Furthermore, the oil equalization mechanism (9B) of 35 
the second thermal source unit (2B) has a first gas 
bypass passage (95) connected to the pressure equal- 
izing line (6E) and the gas line (6A) of the first thermal 
source unit (2A), and has a second oil equalizing bypass 
pipe (94) connected to the oil reserving part (91 ) o1 the 40 
second thermal source unit (2B) and the pressure equal- 
izing line (6E). 

In addition, the oil equalizing control means (81) is 
so composed as to perform a first oil equalizing operation 
for providing communication in the first oil equalizing 45 
bypass pipe (93) and the second gas bypass passage 
(96) and interrupting the second oil equalizing bypass 
pipe (94) and the first gas bypass passage (95) to con- 
duct lubricating oil from the first thermal source unit (2A) 
to the second thermal source unit (2B) and to perform a 50 
second oil equalizing operation for providing communi- 
cation in the second oil equalizing bypass pipe (94) and 
the first gas bypass passage (95) and interrupting the 
first oil equalizing bypass pipe (93) and the second gas 
bypass passage (96) to conduct lubricating oil from the 55 
second thermal source unit (2B) to the first thermal 
source unit (2A). 

A measure taken in the invention according to claim 

8 depends upon the invention of claim 1 , 2 or 3, wherein 



there is provided a pressure equalizing line (6E) which 
is connected at respective ends thereof to respective 
refrigerant piping sections (26) connected to the gas 
refrigerant sides of the thermal-source-side heat 
exchangers (24) of the respective thermal source units 
(2A, 2B, ...) and allows interruptable communication of 
gas refrigerant in dual directions between the thermal 
source units (2A, 2B, ...). 

Further, the oil equalization mechanisms (9 A, 9B, ...) 
each have a gas bypass passage (95, 96, ...) connected 
to the pressure equalizing line (6E) and a gas line (6A, 
6B, ...) of the corresponding thermal source unit (2A, 2B, 
...) and allows interruptable communication ot lubricating 
oil, and an oil equalizing bypass pipe (93, 94, ...) con- 
nected to the oil reserving part (91) and the pressure 
equalizing line (6E) and allows interruptable communi- 
cation of lubricating oil. In addition, oil equalizing control 
means (81) is provided for controlling the respective gas 
bypass passages (95, 96, ...) and the respective oil 
equalizing bypass pipes (93, 94, ...) between their com- 
munication states and their interruption states so that 
lubricating oil simultaneously flows in dual directions 
between the thermal source units (2 A, 2B, ...) in cooling 
operation. 

A measure taken in the invention according to claim 

9 depends upon the invention of claim 1 , 2 or 3, wherein 
there is provided a pressure equalizing line (6E) which 
is connected at respective ends thereof to respective 
refrigerant piping sections (26) connected to the gas 
refrigerant sides of the thermal -source-side heat 
exchangers (24) of the respective thermal source units 
(2A, 2B, ...) and allows interruptable communication of 
gas refrigerant in dual directions between the thermal 
source units (2 A, 2B, ...). 

Further, the oil equalization mechanisms (9A, 9B, ...) 
each have an oil equalizing bypass pipe (93, 94, ...) con- 
nected to the pressure equalizing line (6E) and the oil 
reserving part (91). In addition, oil equalizing control 
means (81) is provided for controlling the respective oil 
equalizing bypass pipes (93, 94, ...) between their com- 
munication states and their interruption states so that 
lubricating oil flows alternately between the thermal 
source units (2 A, 2B, ...) in heating cycle operation and 
for holding the downstream sides of the oil equalization 
mechanisms (9 A, 9B, ...) in low pressure condition. 

A measure taken in the invention according to claim 

10 depends upon the invention of claim 9, wherein a first 
thermal source unit (2A) and a second thermal source 
unit (2B) are provided. 

Further, the oil equalization mechanism (9A) of the 
first thermal source unit (2A) has a first oil equalizing 
bypass pipe (93) connected to the oil reserving part (91) 
of the first thermal source unit (2A) and the pressure 
equalizing line (6E). 

Furthermore, the oil equalization mechanism (9B) of 
the second thermal source unit (2B) has a second oil 
equalizing bypass pipe (94) connected to the oil reserv- 
ing part (91) of the second thermal source unit (2B) and 
the pressure equalizing line (6E). 
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In addition, the oil equalizing control means (81) is 
so composed as to perform a first oil equalizing operation 
for providing communication in the first oil equalizing 
bypass pipe (93) and the pressure equalizing line (6E), 
interrupting the second oil equalizing bypass passage 

(94) and adjusting the expansion mechanism (25) of the 
second thermal source unit (2B) into a small opening to 
conduct lubricating oil from the first thermal source unit 
(2A) to the second thermal source unit (2B) and to per- 
form a second oil equalizing operation for providing com- 
munication in the second oil equalizing bypass pipe (94) 
and the pressure equalizing line (6E), interrupting the 
first oil equalizing bypass pipe (93) and adjusting the 
expansion mechanism (25) of the first thermal source 
unit (2A) into a small opening to conduct lubricating oil 
from the second thermal source unit (2B) to the first ther- 
mal source unit (2A). 

- Operations - 

In the invention of claim 1 having the above struc- 
ture, in cooling operation or heating operation, each of 
the oil equalization mechanisms (9A, 9B, ...) conducts 
lubricating oil stored in the oil reserving part (91) pro- 
vided on the discharge side of the thermal source unit 
(2A, 2B, ...) to the suction side of the compressor (21) of 
the other thermal source unit (2A, 2B, ...), thereby per- 
forming oil equalization between the thermal source 
units (2A, 2B, ...). 

Particularly, in the invention of claim 2, only surplus 
lubricating oil is conducted to the suction side of the other 
thermal source unit (2A, 2B, ...). In the invention of claim 
3, when lubricating oil stored in the compressor (21) 
exceeds a set amount, the excess of lubricating oil is dis- 
charged by the oil discharge mechanism (40) and is then 
stored in the oil reserving part (91). 

In the invention of claim 4, the oil reserving part (91) 
stores lubricating oil separated from refrigerant. In the 
invention of claim 5, when an amount of storage of lubri- 
cating oil in the oil reserving part (91) exceeds the set 
level so that surplus lubricating oil stores in the oil reserv- 
ing part (91), only the surplus lubricating oil above the 
set amount of storage flows out through the oil equalizing 
pipe (93, 94, ...). 

In the invention of claim 6 and particularly in the 
invention of claim 7, in cooling cycle operation, lubricat- 
ing oil stored in the oil reserving part (91 ) of the first ther- 
mal source unit (2A) passes from the first oil equalizing 
bypass pipe (93) to the pressure equalizing line (6E), 
flows into the gas line (6B) through the second gas 
bypass passage (96) and is then introduced into the 
compressor (21) of the second thermal source unit (2B). 

Thereafter, on the contrary, lubricating oil stored in 
the oil reserving part (91) of the second thermal source 
unit (2B) passes from the second oil equalizing bypass 
pipe (94) to the pressure equalizing line (6E), flows into 
the gas line (6A) through the first gas bypass passage 

(95) and is then introduced into the compressor (21) of 
the first thermal source unit (2A). Oil equalization 



between the thermal source units (2A, 2B) is performed 
in such a manner as to repeat the above operation. 

In the invention of claim 8, lubricating oil stored in 
the oil reserving part (91) of each of the thermal source 

5 units (2A, 2B, ...) passes from the oil equalizing bypass 
passage (93, 94, ...)tothe pressure equalizing line (6E), 
flows into the gas line (6A, 6B, ...) through the gas bypass 
passage (95, 96, ...) and is then introduced into the com- 
pressor (21) of the other thermal source unit (2A, 2B, ...). 

10 In this manner, oil equalization is performed between the 
thermal source units (2A, 2B, ...). 

In the invention of claim 9 and particularly in the 
invention of claim 10, in heating cycle operation, the 
expansion mechanism (25) of the second thermal source 

75 unit (2B) is adjusted into a small opening so that the 
downstream side of the oil equalization mechanism (9A) 
is turned into a low pressure. Thus, lubricating oil stored 
in the oil reserving part (91 ) of the first thermal source 
unit (2A) passes from the first oil equalizing bypass pipe 

20 (93) to the pressure equalizing line (6E) and is then intro- 
duced into the compressor (21) of the second thermal 
source unit (2B). 

Thereafter, on the contrary, the expansion mecha- 
nism (25) of the first thermal source unit (2A) is adjusted 

25 into a small opening and the downstream side of the oil 
equalization mechanism (9B) is turned into a low pres- 
sure. Thus, lubricating oil stored in the oil reserving part 
(91 ) of the second thermal source unit (2B) passes from 
the second oil equalizing bypass pipe (94) to the pres- 

30 sure equalizing line (6E) and is then introduced into the 
compressor (21 ) of the first thermal source unit (2A). Oil 
equalization between the thermal source units (2A, 2B) 
is performed in such a manner as to repeat the above 
operation. 

35 

- Effects - 

According to the invention of claim 1 , since lubricat- 
ing oil is conducted from a high pressure side of each 
40 thermal source unit (2A, 2B, ...), which is the discharge 
side of the compressor (2 1 ), to a low pressure side of the 
other thermal source unit (2A, 2B, ...), there can be 
securely prevented oil collecting phenomena that lubri- 
cating oil collects to one of the thermal source units (2A, 

45 2B, ...). 

As a result, lack in lubricating oil can be securely pre- 
vented so that secure normal temperature control oper- 
ation can be continued. 

According to the invention of claim 2, since surplus 

so lubricating oil which is stored in the oil reserving part (91 ) 
and exceeds a set amount of storage is discharged, the 
oil collecting phenomena can be securely eliminated so 
that normal temperature control operation can be 
securely continued. 

55 In particular, oil collecting phenomena can be pre- 
vented while lack in lubricating oil can be prevented in 
the thermal source units (2A, 2B, ...) from which lubricat- 
ing oil is discharged. 
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According to the invention of claim 3, when lubricat- 
ing oil stored in the compressor (21) exceeds a set 
amount, lubricating oil is discharged. Thus, the excess 
of lubricating oil can be securely stored in the oil reserv- 
ing part (91) so that oil collecting phenomena can be 
securely prevented. 

According to the invention of claim 4, since the oil 
reserving part (91) has the oil separating faction, it also 
serves as an oil separator. This reduces the number of 
elements. Particularly, according to the invention of claim 
5, surplus lubricating oil can be securely discharged from 
the internal end position of the oil equalizing bypass pipe 
(93, 94, ...) so that the structure can be simplified. 

According to the inventions of claim 6, 7, 9 and 10, 
since oil equalizing operation is performed in a cooling 
cycle at the cooling operation and in a heating cycle at 
the heating operation, oil equalizing operation is per- 
formed in the same cycle as in normal temperature con- 
trol operation. Accordingly, no variation in refrigerant flow 
or the like occurs so that oil equalizing operation can be 
readily performed. 

Further, since surplus lubricating oil is discharged 
by the pressure equalizing control means (81), lack in 
lubricating oil can be prevented without any oil level sen- 
sor and at the same time oil collecting phenomena can 
be prevented. 

According to the invention of claim 8, since oil equal- 
ization can be simultaneously preformed in dual direc- 
tions between the thermal source units (2A, 2B, ...), oil 
equalizing operation can be completed in a short time. 

According to the inventions of claims 9 and 1 0, when 
reverse-cycle defrosting operation is performed in heat- 
ing operation in such a manner that high-pressure gas 
refrigerant is fed from one of the thermal source units 
(2A, 2B, ...) to the other one with use of the pressure 
equalizing line (6E) and the gas bypass passage (95, 96, 
...), the defrosting operation and oil equalizing operation 
can be simultaneously performed. Accordingly, since it 
is not necessary to separately perform oil equalizing 
operation, normal temperature control operation can be 
performed with efficiency. 

[ Brief Description of Drawings ] 

Fig. 1 is a refrigerant circuit diagram showing an air 
conditioner of this invention. 

Fig. 2 is a refrigerant circuit diagram showing oil 
equalizing operation in cooling operation. 

Fig. 3 is a refrigerant circuit diagram showing 
another oil equalizing operation in cooling operation. 

Fig. 4 is a refrigerant circuit diagram showing oil 
equalizing operation in heating operation. 

Fig. 5 is a refrigerant circuit diagram showing 
another oil equalizing operation in heating operation. 

Fig. 6 is a refrigerant circuit diagram for explaining 
oil collecting phenomena. 

Fig. 7 is an enlarged circuit diagram showing a com- 
pressor of Embodiment 4. 



Fig. 8 is a graph showing characteristics of an oil 
discharge ratio with respect to an amount of storage of 
lubricating oil in an oil discharge mechanism. 

5 [ Best Mode for Carrying Out the invention ] 

Below, description is made about embodiments of 
this invention with reference to the drawings. 

10 { Embodiment 1 ) 

As shown in Fig. 1 , an air conditioner (1 0) is so com- 
posed that two outdoor units (2A, 2B) and three indoor 
units (3A, 3B, 3C) are connected in parallel to a main 

is liquid line (7L) and are connected in parallel to a main 
gas line (7G). 

Each of the first outdoor unit (2A) and second out- 
door unit (2B) has a compressor (21), a four-way selector 
valve (22), an outdoor heat exchanger (24) as a thermal- 

20 source-side heat exchanger in the vicinity of which an 
outdoor fan (23) is disposed, and an outdoor motor-oper- 
ated expansion valve (25) as an expansion mechanism, 
and forms a thermal source unit reversibly operable 
between a cooling cycle and a heating cycle. The out- 

25 door heat exchanger (24) is connected at a gas refriger- 
ant side end thereof to a refrigerant piping section (26) 
and is connected at the other end of liquid refrigerant side 
to a liquid line (5A, 5B). 

The refrigerant piping section (26) is connected to 

30 the suction side and discharge side of the compressor 
(21) so as to be switchable therebetween by the four-way 
selector valve (22). Further, a gas line (6A, 5B) is con- 
nected, through the refrigerant piping section (26), to the 
suction side and discharge side of the compressor (21) 

35 so as to be switchable therebetween by the four-way 
selector valve (22). The gas line (6 A, 6B) is connected 
to the main gas line (7G). An accumulator (27) is pro- 
vided in the refrigerant piping section (26), between the 
suction side of the compressor (21) and the four-way 

40 selector valve (22). 

Each capacity of the outdoor units (2A, 2B) is set 
according to the number ol indoor units (3A, 3B, 3C) con- 
nected thereto. The compressor (21) of the first outdoor 
unit (2A) is composed so as to be operable by inverter 

45 control. The compressor (21 ) of the second outdoor units 
(2B) is composed so as to be switchably operable among 
capacities of 100%, 50% and 0% by unload control. Each 
of the compressors (21) is controlled based on control 
signals from a controller (80). 

so Each of the indoor unit (3A, 3B, 3C) has an indoor 
heat exchanger (32) as a used-side heat exchanger in 
the vicinity of which an indoor fan (31) is disposed and 
an indoor motor-operated expansion valve (33), and 
forms a user unit. The indoor heat exchangers (32) are 

55 connected in parallel to the main liquid line (7L) and the 
main gas line (7G) through an indoor liquid duct (34) and 
an indoor gas duct (35), respectively. The indoor motor- 
operated expansion valve (33) is provided in the indoor 
liquid duct (34). 
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Meanwhile, the air conditioner (10) is provided with 
a piping unit (11). In the piping unit (1 1), the liquid lines 
(5A, 5B) of the outdoor units (2A, 2B) are connected to 
the main liquid line (7L) and the gas lines (6A, 6B) of the 
outdoor units (2A, 2B) are connected to the main gas line 5 
(7G). 

In detail, each of the liquid lines (5A, 5B) is com- 
posed of a liquid pipe (51) extending outside from the 
outdoor unit (2A, 2B) and a liquid passage (52) connect- 
ing to an outer end of the liquid pipe (51). The liquid pipe 
(51) is connected at an inner end thereof to the outdoor 
heat exchanger (24) and is provided with the outdoor 
motor-operated expansion valve (25). The liquid pas- 
sage (52) is connected to the mail liquid line (7L) through 
a receiver (12). 

Each of the gas lines (6A, 6B) is composed of a gas 
pipe (61) extending outside from the outdoor unit (2A, 
2B) and a gas passage (62) connecting to an outer end 
of the gas pipe (61). The gas pipe (61) is connected to 
the compressor (21) through the four-way selector valve 
(22) and the refrigerant piping section (26). 

The main liquid line (7L) is composed of a main liquid 
pipe (71) extending toward the indoor units (3 A, 3B. 3C) 
and a main liquid passage (72) which connects to an end 
of the main liquid pipe (71) and to which the liquid pas- 
sages (52) of the outdoor units (2A, 2B) connect through 
the receiver (12). The indoor liquid ducts (34) of the 
indoor units (9A, 3B t 3C) are connected to the other end 
of the main liquid pipe (71). 

The main gas line (7G) is composed of a main gas 
pipe (73) extending toward the indoor units (3A, 3B, 3C) 
and a main gas passage (74) which connects to an end 
of the main gas pipe (73) and to which the gas passages 
(62) of the outdoor units (2A, 2B) connect. The indoor 
gas ducts (35) of the indoor units (3A, 3B, 3C) are con- 
nected to the other end of the main gas pipe (73). 

The liquid passages (52) of the liquid lines (5A, 5B) 
of the outdoor units (2 A, 2B), the gas passages (62) of 
the gas lines (6A, 6B) of the outdoor units (2A, 2B), the 
main liquid passage (72) of the main liquid line (7L), the 
main gas passage (74) of the main gas line (7G) and the 
receiver (12) are integrally formed so that they are uni- 
tized into the piping unit (11). 

Further, a gas stop valve (SVR1) is also integrally 
united in the piping unit (11). The gas stop valve (SVR1) 
is disposed in the gas passage (62) of the gas line (6B) 
extending from the second outdoor unit (2B) to open and 
close the gas passage (62), and is so composed as to 
fully close based on control signals of the controller (80) 
at the deactivation of the second outdoor unit (2B) in 
heating operation. 

The outdoor motor-operated expansion valve (25) of 
the second outdoor unit (2B) is so composed as to fully 
close based on control signals of the controller (80) at 
the deactivation of the second outdoor unit (2B) in cool- 
ing operation and heating operation. 

A pressure equalizing line (6E) is provided between 
the first outdoor unit (2A) and the second outdoor unit 
(2B). 



The pressure equalizing line (6E) is connected at an 
end thereof to the gas refrigerant side of the refrigerant 
piping section (26) of the outdoor heat exchanger (24) of 
the first outdoor unit (2A) and is connected at the other 
end thereof to the gas refrigerant side of the refrigerant 
piping section (26) of the outdoor heat exchanger (24) of 
the second outdoor unit (2B), so as to allow dual-direc- 
tional refrigerant communication. 

The pressure equalizing line (6E) is so composed 
that respective outer ends of pressure equalizing pipes 

(63) extending outside from the respective outdoor units 
(2 A, 2B) are connected to a pressure equalizing passage 

(64) . The pressure equalizing passage (64) is provided 
with a pressure equalizing valve (SVB1) which is fully 
closed at the deactivation of the second outdoor unit (2B) 
in cooling operation to block refrigerant communication 
toward the second outdoor unit (2B). 

The pressure equalizing passage (64) and the pres- 
sure equalizing valve (SVB1) are integrated into the pip- 
ing unit (11) so as to be unitized. 

As one of features of this invention, there are pro- 
vided, between the first outdoor unit (2 A) and second 
outdoor unit (2B), the first oil equalization mechanism 
(9A) for conducting lubricating oil discharged from the 
compressor (21 ) of the first outdoor unit (2 A) to the suc- 
tion side of the compressor (21) of the second outdoor 
unit (2B) and the second oil equalization mechanism 
(9B) for conducting lubricating oil discharged from the 
compressor (21) of the second outdoor unit (2B) to the 
suction side of the compressor (21) of the first outdoor 
unit (2A), and the controller (80) is provided with an oil 
equalizing control means (81). 

Each of the oil equalization mechanism (9A, 9B) has 
an oil reserving part (91), an oil equalizing bypass pas- 
sage (93, 94) and a gas bypass passage (95, 96). The 
oil reserving part (91) is disposed in the refrigerant piping 
section (26) connected to tie discharge side of the com- 
pressor (21) so as to store lubricating oil discharged from 
the compressor (21 ) and also serves as an oil separator 
having an oil separating function of separating lubricat- 
ing oil from refrigerant. Tl e bottom of the oil reserving 
part (91) is connected to an oil backing pipe (92), which 
has a capillary, for returning lubricating oil to the com- 
pressor (21). 

Each of the oil equalizing bypass pipes (93, 94) is 
connected at an end thereof to the oil reserving part (91) 
and is connected at the other end thereof to the pressure 
equalizing pipe (63) of the pressure equalizing line (6E). 
Each of the oil equalizing bypass pipes (93, 94) has an 
oil equalizing valve (SV01, SV02) so as to derive only a 
surplus above a set amount of storage out of lubricating 
oil stored in the oil reserving part (91). 

In detail, one end of each oil equalizing bypass pipe 
(93, 94) is introduced into the oil reserving part (91). The 
introduced end ol the oil equalizing bypass pipe (93, 94) 
is located at the level higher by a set height than the bot- 
tom of the oil reserving part (91). Specifically, while a set 
amount out of lubricating oil stored in the oil reserving 
part (91) is returned to the compressor (21) through the 
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oil backing pipe (92), surplus lubricating oil accumulates 
in the oil reserving part (91). When an amount of storage 
of lubricating oil exceeds the set level in the oil reserving 
part (91 ) so that surplus lubricating oil accumulates, only 
the surplus lubricating oil above the set amount of stor- 5 
age flows out through the oil equalizing bypass pipe (93, 
94). 

Both the gas bypass passages (95, 96) are inte- 
grated into the piping unit (11). The first gas bypass pas- 
sage (95) is connected at an end thereof to the second 10 
outdoor unit (2B) side from the pressure equalizing valve 
(SVB1) of the pressure equalizing passage (64), is con- 
nected at the other end thereof to the gas passage (62) 
of the first outdoor unit (2A), and has a first bypass valve 
(SVY1). 15 

The second gas bypass passage (96) is connected 
at an end thereof to the first outdoor unit (2 A) side from 
the pressure equalizing valve (SVB1) of the pressure 
equalizing passage (64), is connected at the other end 
thereof to the gas passage (62) of the second outdoor 20 
unit (2B), and has a second bypass valve (SVY2). 

Further, the oil equalizing control means (81) is so 
composed as to perform, in normal operation, 2 to 3 min- 
utes oil equalizing operation once in every 2 to 3 hours 
and to perform oil equalizing operation after oil backing 25 
operation and after defrosting operation in heating oper- 
ation. The oil equalizing control means (81) controls the 
respective gas bypass passages (95, 96) and the 
respective oil equalizing bypass pipes (93, 94) between 
their communication states and their interruption states 30 
in order that lubricating oil flows alternately between the 
outdoor units (2A, 2B) in cooling cycle operation. 

In detail, the oil equalizing control means (81) is so 
composed as to perform first oil equalizing operation of 
opening the f irst oil equalizing valve (SV01 ) and the sec- 35 
ond bypass valve (SVY2) with closing the pressure 
equalizing valve (SVB1) to conduct lubricating oil from 
the first outdoor unit (2A) to the second outdoor unit (2B), 
and perform second oil equalizing operation of opening 
the second oil equalizing valve (SV02) and the first 40 
bypass valve (SVY1 ) with closing the pressure equaliz- 
ing valve (SVB1) to conduct lubricating oil from the sec- 
ond outdoor unit (2B) to the first outdoor unit (2 A). 

In addition, the oil equalizing control means (81) 
controls the respective oil equalizing bypass pipes (93, 45 
94) between their communication states and their inter- 
ruption states in order that lubricating oil flows alternately 
between the outdoor units (2A, 2B) in heating cycle oper- 
ation, and holds the downstream sides of the oil equali- 
zation mechanisms (9 A, 9B) in low-pressure condition, so 

In detail, the oil equalizing control means (81) is so 
composed as to perform first oil equalizing operation of 
opening the pressure equalizing valve (SVB1) and the 
first oil equalizing valve (SV01) with closing the respec- 
tive bypass valves (SVY1, SVY2) and the second oil 55 
equalizing valve (SV02) and simultaneously adjusting 
the outdoor motor-operated expansion valve (25) of the 
second outdoor unit (2B) into a small opening, thereby 
conducting lubricating oil from the first outdoor unit (2A) 



to the second outdoor unit (2B). Further, the oil equaliz- 
ing control means (81 ) is so composed as to perform sec- 
ond oil equalizing operation of opening the pressure 
equalizing valve (SVB1) and the second oil equalizing 
valve (SV02) with closing the respective bypass valves 
(SVY1, SVY2) and the first oil equalizing valve (SV01) 
and simultaneously adjusting the outdoor motor-oper- 
ated expansion valve (25) of the first outdoor unit (2A) 
into a small opening, thereby conducting lubricating oil 
from the second outdoor unit (2B) to the first outdoor unit 
(2A). 

Next, description is made about reasons for the pro- 
vision of the oil equalization mechanisms (9 A, 9B). 

As shown in Fig. 6, if the oil reserving part (91), the 
oil equalizing bypass pipes (93, 94) and the gas bypass 
passages (95, 96) are not provided and oil equalizing 
operation is not performed, the four- way selector valve 
(22) is switched as shown in the broken line in heating 
operation so that refrigerant circulates as shown in the 
dot-dash line. Supposing that an amount of circulation of 
refrigerant GR on the discharge side P1 of the compres- 
sor (21) of the first outdoor unit (2A) is 84Kg/h and an oil 
discharge ratio LO as a content of lubricating oil in the 
gas refrigerant of the discharge side P1 is 0.1%, an 
amount of discharge of lubricating oil LD is 0.084Kg/h. 
Supposing that an amount of circulation of refrigerant GR 
on the discharge side P2 of the compressor (21) of the 
second outdoor unit (2B) is 293 Kg/h and an oil discharge 
ratio LO as a content of lubricating oil in the gas refrig- 
erant of the discharge side P2 is 0.5%, an amount of dis- 
charge of lubricating oil LD is 1.47Kg/h. 

Consequently, at a point P3 of the main gas line (7G) 
at which refrigerant is confluent, an amount of circulation 
of refrigerant GR is 377Kg/h, an oil discharge ratio LO is 
0.412% and an amount of circulation of lubricating oil LD 
is 1.554Kg/h. If lubricating oil is suctioned into the com- 
pressor (21) by the same amount as the amount of cir- 
culation of the discharged refrigerant GR, an amount of 
circulation of refrigerant GR on the suction side P4 of the 
compressor (21) of the first outdoor unit (2A) is 84Kg/h 
and an oil discharge ratio LO on the suction side P4 is 
0.412% so that an amount of backing lubricating oil LS 
becomes 0.346Kg/h. On the other hand, an amount of 
circulation of refrigerant GR on the suction side P5 of the 
compressor (21) of the second outdoor unit (2B) is 
293Kg/h and an oil discharge ratio LO on the suction side 
P4 is 0.41 2% so that an amount of backing lubricating 
oil LS becomes 1.21 Kg/h. 

As a result, only 1 .21 Kg/h lubricating oil is returned 
to the second outdoor unit (2B) in spite of 1 .47Kg/h dis- 
charged lubricating oil so that lack in lubricating oil may 
occur. 

Further, the four-way selector valve (22) is switched 
as shown in the solid line in cooling operation so that 
refrigerant circulates as shown in the solid line. Suppos- 
ing that an amount of circulation of refrigerant GR on the 
discharge side P1 of the compressor (21) of the f irst out- 
door unit (2A) is 84Kg/h and an oil discharge ratio LO in 
the gas refrigerant of the discharge side P1 is 0.1%, an 
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amount of discharge of lubricating oil LD is 0.084Kg/h. 
Supposing that an amount of circulation of refrigerant GR 
on the discharge side P2 of the compressor (21) of the 
second outdoor unit (2B) is 293Kg/h and an oil discharge 
ratio LO in the gas refrigerant of the discharge side P2 5 
is 0.5%, an amount of discharge of lubricating oil LD is 
1.47Kg/h. 

Consequently, at a point P6 of the main liquid line 
(7L) at which refrigerant is confluent, an amount of cir- 
culation of refrigerant GR is 377Kg/h, an oil discharge 10 
ratio LO is 0.412% and an amount of circulation of lubri- 
cating oil LD is 1 .554Kg/h. For the reason that gas refrig- 
erant forms an annular flow when it is returned to the 
respective outdoor units (2A, 2B) and other reasons, 
lubricating oil may be evenly distributed. Thus, an 15 
amount of circulation of refrigerant GR on the suction 
side P4 of the compressor (21) of the first outdoor unit 
(2A) is 84Kg/h so that an amount of backing lubricating 
oil LS becomes 0.777Kg/h. On the other hand, an 
amount of circulation of refrigerant GR on the suction 20 
side P5 of the compressor (21) of the second outdoor 
unit (2B) is 293Kg/h so that an amount of backing lubri- 
cating oil LS becomes 0.777Kg/h. 

As a result, only 0.777Kg/h lubricating oil is returned 
to the second outdoor unit (2B) in spite of 1 .47Kg/h dis- 25 
charged lubricating oil so that lack in lubricating oil may 
occur. 

To solve these problems, the above-mentioned oil 
equalization mechanisms (9A, 9B) are provided. 

30 

- Operations of the Air Conditioner in Embodiment 1 - 

Next, description is made about operations of the 
above air conditioner (10). 

First, in cooling operation, the four-way selector 35 
valves (22) are switched as shown in the solid line of Fig. 
1, and then high-pressure gas refrigerant discharged 
from the respective compressors (21) of the outdoor 
units (2A, 2B) is condensed by the respective outdoor 
heat exchangers (24) to turn liquid refrigerant. The liquid 40 
refrigerant is confluent in the main liquid passage (72), 
is reduced in pressure by the indoor motor-operated 
expansion valve (33) and is then evaporated by the 
indoor heat exchanger (32) to turn low-pressure gas 
refrigerant. The gas refrigerant is distributed to the 45 
respective gas passages (62) and is returned to the 
respective compressors (21) of the outdoor units (2A, 
2B). This circulation is repeated. 

On the other hand, in heating operation, the four-way 
selector valves (22) are switched as shown in the broken 50 
line of Fig. 1. High-pressure gas refrigerant discharged 
from the respective compressors (21) of the outdoor 
units (2 A, 2B) is confluent in the main gas passage (74) 
and is then condensed by the indoor heat exchanger (32) 
to turn liquid refrigerant. The liquid refrigerant is distrib- 55 
uted to the respective liquid passages (52) of the outdoor 
units (2A, 2B) through the main liquid passage (72). 
Then, the liquid refrigerant is reduced in pressure by the 
respective outdoor motor-operated expansion valves 



(25) and is then evaporated by the respective outdoor 
heat exchangers (24) to turn low-pressure gas refriger- 
ant. The gas refrigerant is returned to the respective 
compressors (21) of the outdoor units (2A, 2B). This cir- 
culation is repeated. 

In the cooling operation and heating operation, the 
controller (80) controls the respective openings of the 
indoor motor-operated expansion valves (33) and the 
respective openings of the outdoor motor-operated 
expansion valves (25) and controls the respective capac- 
ities of the compressors (21) of the outdoor units (2A, 
2B) in accordance with indoor load. When the indoor 
units (3A, 3B, 3C) are reduced in load so that the capacity 
of the first outdoor unit (2A) can deal singly with the cool- 
ing operation or heating operation, the second outdoor 
unit (2B) is deactivated. 

Further, in either of cooling operation and heating 
operation, the pressure equalizing valve (SVB1) is 
opened when both the outdoor units (2A, 2B) are oper- 
ated. In cooling operation, high-pressure gas refrigerant 
flows through both the outdoor heat exchangers (24) at 
an approximately uniform flow rate. In heating operation, 
low-pressure gas refrigerant flows through both the out- 
door heat exchangers (24) at an approximately uniform 
flow rate. 

For example, when a capacity of the second outdoor 
unit (2B) becomes large as compared with the load in 
cooling operation, a part of refrigerant discharged from 
the compressor (21 ) passes through the pressure equal- 
izing line (6E) and then flows into the outdoor heat 
exchanger (24) of the first outdoor unit (2A). 

On the other hand, when a capacity of the second 
outdoor unit (2B) becomes large as compared with the 
load in heating operation, a part of refrigerant flows from 
the outdoor heat exchanger (24) of the first outdoor unit 
(2A) to the oil equalizing line (6E) and then is suctioned 
into the compressor (21) of the second outdoor unit (2B). 

When the second outdoor unit (2B) is deactivated in 
cooling operation, the pressure equalizing valve (SVB1) 
is fully closed. When the second outdoor unit (2B) is 
deactivated in heating operation, me pressure equalizing 
valve (SVB1) is held opened. 

Further, when the second outdoor unit (2B) is deac- 
tivated in heating operation, the gas stop valve (SVR1) 
is closed. When the second outdoor unit (2B) is deacti- 
vated in cooling operation and heating operation, the out- 
door motor-operated expansion valve (25) of the second 
outdoor unit (2B) is fully closed. Thereby, it is prevented 
that liquid refrigerant is stored in the second outdoor unit 
(2B) in deactivation. 

In the above cooling operation and heating opera- 
tion, the bypass valves (SVY1 , SVY2) and the oil equal- 
izing valves (SV01. SV02) are closed. 

As one of features of this invention, the present 
embodiment is so composed that oil equalizing operation 
is performed in either of cooling operation and heating 
operation so that an amount of lubricating oil is equalized 
between the compressors (21) of the outdoor units (2 A, 
2B). 
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More specifically, in cooling operation, oil equalizing 
operation is performed as shown in Figs. 2 and 3. In 
these figures, a solid arrow shows refrigerant and a dot- 
dash arrow shows lubricating oil. 

First, as shown in Fig. 2, first oil equalizing operation 5 
isperformed. That is, the first oil equalizing valve (SV01) 
and the second bypass valve (SVY2) are opened with 
the pressure equalizing valve (SVB1) closed, and the 
second oil equalizing valve (SV02) and the first bypass 
valve (SVY1) are closed. 10 

In this state, a surplus out of lubricating oil stored in 
the oil reserving part (91) of the first outdoor unit (2A) 
passes from the first oil equalizing bypass pipe (93) to 
the pressure equalizing line (6E), flows into the gas line 
(6B) via the second gas bypass passage (96) and is then is 
introduced into the compressor (21) of the second out- 
door unit (2B). In this manner, lubricating oil is conducted 
from the first outdoor unit (2 A) to the second outdoor unit 
(2B). 

Thereafter, as shown in Fig. 3, second oil equalizing so 
operation is performed. That is, the second oil equalizing 
valve (SV02) and the first bypass valve (SVY1) are 
opened with the pressure equalizing valve (SVB1) 
closed, and the first oil equalizing valve (SVOl) and the 
second bypass valve (SVY2) are closed. 25 

In this state, a surplus out of lubricating oil stored in 
the oil reserving part (91) of the second outdoor unit (2B) 
passes from the second oil equalizing bypass pipe (94) 
to the pressure equalizing line (6E), flows into the gas 
line (6A) via the first gas bypass passage (95) and is then 30 
introduced into the compressor (21) of the first outdoor 
unit (2A). Inthis manner, lubricating oil is conducted from 
the second outdoor unit (2B) to the first outdoor unit (2A). 

Oil equalization is performed between the outdoor 
units (2A, 2B) in such a manner that the above operation 35 
is repeated. 

On the other hand, in heating operation, oil equaliz- 
ing operation is performed as shown in Figs. 4 and 5. In 
these figures, a solid arrow shows refrigerant and a dot- 
dash arrow shows lubricating oil. <o 

First, as shown in Fig. 4, f irst oil equalizing operation 
isperformed. That is, thefirst oil equalizing valve (SV01) 
and the pressure equalizing valve (SVB1) are opened 
with thefirst bypass valve (SVY1 ) and the second bypass 
valve (SVY2) closed, and the second oil equalizing valve as 
(SV02) is closed. Then, the opening of the motor-oper- 
ated expansion valve (25) of the second outdoor unit (2B) 
is set to be slightly small so that the second outdoor unit 
(2B) side of the pressure equalizing line (6E) is held in a 
low pressure. so 

In this state, a surplus out of lubricating oil stored in 
the oil reserving part (91) of the first outdoor unit (2A) 
passes from the first oil equalizing bypass pipe (93) to 
the pressure equalizing line (6E) and is then introduced 
into the compressor (21 ) of the second outdoor unit (2B). 55 
In this manner, lubricating oil is conducted from the first 
outdoor unit (2A) to the second outdoor unit (2B). 

Thereafter, as shown in Fig. 5, second oil equalizing 
operation is performed. That is, the second oil equalizing 



valve (SV02) and the pressure equalizing valve (SVB1) 
are opened with the first bypass valve (SVY1) and the 
second bypass valve (SVY2) closed, and the first oil 
equalizing valve (SVOl) is closed. Then, the opening of 
the motor-operated expansion valve (25) of the first out- 
door unit (2A) is set to be slightly small so that the first 
outdoor unit (2A) side of the pressure equalizing line (6E) 
is held in a low pressure. 

In this state, a surplus out of lubricating oil stored in 
the oil reserving part (91 ) of the second outdoor unit (2B) 
passes from the second oil equalizing bypass pipe (94) 
to the pressure equalizing line (6E) and is then intro- 
duced into the compressor (21) of the first outdoor unit 
(2A). In this manner, lubricating oil is conducted from the 
second outdoor unit (2B) to the first outdoor unit (2A). 

Oil equalization is performed between the outdoor 
units (2A, 2B) in such a manner that the above operation 
is repeated. 

The above oil equalizing operation is made for 2 to 
3 minutes in every 2 to 3 hours, and is also made after 
the completion of oil backing operation and after the 
completion of defrosting operation. 

- Effects of Oil Equalizing Operation in Embodiment 1 - 

As described above, according to the present 
embodiment, since lubricating oil is conducted from the 
high pressure side as the discharge side of the compres- 
sor (21) of one outdoor unit (2 A, 2B) to the low-pressure 
side of the other outdoor unit (2A, 2B), there can be 
securely prevented oil collecting phenomena that lubri- 
cating oil is collected to one of the outdoor units (2A, 2B). 

As a result, lackin lubricating oil can be securely pre- 
vented so that secure normal temperature control oper- 
ation can be continued. 

Further, since surplus lubricating oil which is stored 
in the oil reserving part (91) and exceeds a set amount 
of storage, is discharged from the oil separator (43), oil 
collecting phenomena can be securely eliminated so that 
normal temperature control operation can be continued 
more securely. 

In particular, oil collecting phenomena can be pre- 
vented while lack in lubricating oil can be prevented in 
each outdoor unit (2A, 2B) from which lubricating oil is 
discharged. 

Further, since the oil reserving part (91) has the oil 
separating function, it also serves as an oil separator 
thereby accomplishing reduction in number of elements. 
In particular, since surplus lubricating oil can be securely 
discharged from the internal end positions of the respec- 
tive oil equalizing bypass pipes (93, 94, ...), the structure 
can be simplified. 

Furthermore, since oil equalizing operation is per- 
formed in a cooling cycle at the cooling operation and in 
a heating cycle at the heating operation, oil equalizing 
operation is performed in the same cycle as in normal 
temperature control operation. Accordingly, no variation 
in refrigerant flow or the like occurs so that oil equalizing 
operation can be readily performed. 
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Further, since surplus lubricating oil is discharged 
by the pressure equalizing control means (81), lack in 
lubricating oil can be prevented without any oil level sen- 
sor and at the same time oil collecting phenomena can 
be prevented. 

- Modifications of Embodiment 1 - 

As for the oil equalizing operation in heating opera- 
tion in the above embodiment, the opening of the motor- 
operated expansion valve (25) of the second outdoor unit 
(2B) to which lubricating oil is returned in first oil equal- 
izing operation is set to be slightly small and the opening 
of the motor-operated expansion valve (25) of the first 
outdoor unit (2 A) to which lubricating oil is returned in 
second oil equalizing operation is set to be slightly small. 
However, the motor-operated expansion valve (25) of the 
second outdoor unit (2B) in first oil equalizing operation 
may be fully closed and the motor-operated expansion 
valve (25) of the first outdoor unit (2A) in second oil equal- 
izing operation may be fully closed. Thus, oil equalization 
can be promptly performed. 

Alternatively, as for the oil equalizing operation in 
heating operation, the motor-operated expansion valve 
(25) of the first outdoor unit (2 A) from which lubricating 
oil is discharged in first oil equalizing operation may be 
slightly large in opening or fully opened and the motor- 
operated expansion valve (25) of the second outdoor unit 
(2B) Irom which lubricating oil is discharged in second 
oil equalizing operation may be slightly large in opening 
or fully opened. Thus, slightly moist refrigerant flows 
through the pressure equalizing line (6E) so that lubri- 
cating oil can be smoothly delivered. 

( Embodiment 2 ) 

The oil equalizing operation in cooling operation in 
the above embodiment is so performed that the opera- 
tions of Figs. 2 and 3 are repeated. Alternatively, as 
another embodiment, the oil equalizing control means 
(81) may simultaneously perform the first oil equalizing 
operation of Fig. 2 and the second oil equalizing opera- 
tion of Fig. 3. 

In detail, with the pressure equalizing valve (SVB1) 
closed, the first oil equalizing valve (SV01), the second 
oil equalizing valve (SV02), thefirst bypass valve (SVY1) 
and the second bypass valve (SVY2) are opened. 

In this state, a surplus out of lubricating oil stored in 
the oil reserving part (91) of the first outdoor unit (2A) 
passes from the first oil equalizing bypass pipe (93) to 
the pressure equalizing line (6E), flows into the gas line 
(6B) via the second gas bypass passage (96) and is then 
introduced into the compressor (21) of the second out- 
door unit (2B). At the same time, a surplus out of lubri- 
cating oil stored in the oil reserving part (91) of the 
second outdoor unit (2B) passes from the second oi! 
equalizing bypass pipe (94) to the pressure equalizing 
line (6E), flows into the gas line (6A) via the first gas 



bypass passage (95) and is then introduced into the 
compressor (21) of thefirst outdoor unit (2A). 

As a result, lubricating oil is delivered mutually 
between the first outdoor unit (2A) and second outdoor 
5 unit (2B). 

According to this modification, oil equalizing opera- 
tion can be completed in a short time. 
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The above air conditioner (10) performs defrosting 
operation in heating operation. As still another embodi- 
ment, the air conditioner (10) may simultaneously per- 
form the defrosting operation and oil equalizing 

is operation. 

More specifically, in the case that the outdoor heat 
exchanger (24) of the first outdoor unit (2A) is frosted, 
the first outdoor unit (2A) and second outdoor unit (2B) 
are operated in a cooling cycle, the first bypass valve 

20 (SVY1) is opened and the second bypass valve (SVY2) 
is closed. 

At the time, the gas stop valve (SVR1) is opened, 
and the pressure equalizing valve (SVB1) and the out- 
door motor-operated expansion valve (25) of the second 

25 outdoor unit (2B) are fully closed. 

As a result, while high-pressure gas refrigerant dis- 
charged from the compressor (21) of the first outdoor unit 
(2A) is fed to the frosted outdoor heat exchanger (24), 
high-pressure gas refrigerant discharged from the com- 

30 pressor (21) of the second outdoor unit (2B) is fed to the 
compressor (21 ) of the first outdoor unit (2A) through the 
pressure equalizing line (6E), the first bypass passage 
(95) and the gas passage (62). 

Then, the suctioned gas refrigerant of the compres- 

35 sor (21 ) of the first outdoor unit (2 A) is increased in tem- 
perature so that the discharged gas refrigerant of the 
compressor (21) of the first outdoor unit(2A) is increased 
in temperature, thereby promptly performing the defrost- 
ing of the first outdoor unit (2A). 

40 At this time, by opening the second oil equalizing 
valve (SV02), oi! equalizing operation is simultaneously 
performed for conducting lubricating oil from the second 
outdoor unit (2B) to the first outdoor unit (2A). 

On the contrary, in the case that the second outdoor 

45 unit (2B) is frosted, the second bypass valve (SVY2) is 
opened, the first bypass valve (SVY1) is closed, and 
defrosting operation is made in the opposite manner to 
the above operation. Thus, high-pressure gas refrigerant 
discharged from the compressor (21) of the first outdoor 

so unit (2A) is fed to the compressor (21 ) of the second out- 
door unit (2B) through the pressure equalizing line (6E), 
the second bypass passage (96) and the gas passage 
(62). Then, the discharged gas refrigerant of the com- 
pressor (21) of the second outdoor unit (2B) is increased 

55 in temperature so that the defrosting of the second out- 
door unit (2B) is promptly performed. 

At this time, by opening the first oil equalizing valve 
(SV01), oil equalizing operation is simultaneously per- 
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door the oil reserving part (91 ) is fed from the first outdoor unit 
(2A) to the second outdoor unit (2B) or from the second 

unit outdoor unit (2B) to the first outdoor unit (2A). 
i the Thus, according to the present embodiment, since 

'alve 5 lubricating oil stored in the compressor (21) is dis- 

door charged when it exceeds a set amount, the excess can 

n in be securely stored in the oil reserving part (91) so that 

eted oil collecting phenomena can be securely eliminated. 
Dass 

10 ( Other Modifications > 

;om- 

Dass In the air conditioner (10), the method of oil equaliz- 
»ove, ing operation may be as follows. First, in a method of oil 
out- equalizing operation in cooling operation, when a set 
laliz- 75 amount of lubricating oil is stored in the oil reserving part 
zing (91) of the first thermal source unit (2A), first oil equaliz- 
ing ing operation is so performed that the stored lubricating 
) the oil is conducted to the suction side of the compressor 
(21) of the second thermal source unit (2B). Thereafter, 
s not 20 when a set amount of lubricating oil is stored in the oil 
rtely, reserving part (91) of the second thermal source unit 
med (2 B) , second oil equalizi ng operation is so performed that 
the stored lubricating oil is conducted to the suction side 
of the compressor (21) of the first thermal source unit 
25 (2A). 

More specifically, for example, the first oil equalizing 

t the operation is so performed that out of lubricating oil stored 

has in the oil reserving part (91) having the oil separating 

7. In function, only an excess above a set amount of storage 

r igs. 30 is conducted from the first thermal source unit (2A) to the 

nism suction side of the compressor (21 ) of the second ther- 
mal source unit (2B) through the oil equalizing bypass 

:sed pipe (93). Subsequently, the second oil equalizing oper- 

ising ation is so performed that out of lubricating oil stored in 

35 the oil reserving part (91 ) having the oil separating func- 

sssor tion, only an excess above a set amount of storage is 

o\\ is conducted from the second thermal source unit (2B) to 

I dis- the suction side of the compressor (21 ) of the first ther- 

i dis- mal source unit (2A) through the oil equalizing bypass 

). A 40 pipe (94). 

to a Further, as another oil equalizing operation method 
arge in cooling operation, the above first oil equalizing opera- 
ting tion and second oil equalizing operation may be per- 
>f the formed at the same time. That is, out of lubricating oil 
P1), 45 stored in the oil reserving part (91) having the oil sepa- 
iump rating function of the first thermal source unit (2A), only 
arge surplus lubricating oil above a set amount of storage is 
oil is conducted to the suction side of the compressor (21 ) of 
the second thermal source unit (2B) through the oil 
dis- so equalizing bypass pipe (93). At the same time, out of 
point lubricating oil stored in the oil reserving part (91 ) having 
oil is the oil separating function of the second thermal source 
t P3, unit (2B), only surplus lubricating oil above a set amount 
}d in of storage is conducted to the suction side of the com- 
(41). 55 pressor (21) of the first thermal source unit (2A) through 
ss of the oil equalizing bypass pipe (94). 
ores- In the above case that the first oil equalizing opera- 
ting tion and second oil equalizing operation are sequentially 
ed in preformed and the case that the first oil equalizing oper- 
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ation and second oil equalizing operation are performed 
simultaneously, the oil discharge mechanism (40) of the 
invention according to claim 3 may be applied. In detail, 
when lubricating oil stored in the compressor (21) 
exceeds a set amount, the oil discharge mechanism (40) 5 
discharges the excess above the set amount to the oil 
reserving part (91). Then, out of lubricating oil stored in 
the oil reserving part (91), only surplus lubricating oil 
above a set amount of storage is conducted from the first 
thermal source unit (2A) to the second thermal source 
unit (2B) or from the second thermal source unit (2B) to 
the first thermal source unit (2A). 

On the other hand, a method of oil equalizing oper- 
ation in heating operation is approximately equal to the 
method of oil equalizing operation in cooling operation. 
When a set amount of lubricating oil is stored in the oil 
reserving part (91) of the first thermal source unit (2A), 
first oil equalizing operation is so performed that the 
stored lubricating oil is conducted to the suction side of 
the compressor (21) of the second thermal source unit 
(2B). Thereafter, when a set amount of lubricating oil is 
stored in the oil reserving part (91) of the second thermal 
source unit (2B), second oil equalizing operation is so 
performed that the stored lubricating oil is conducted to 
the suction side of the compressor (21) of the first ther- 
mal source unit (2A). 

More specifically, for example, the first oil equalizing 
operation is so performed that out of lubricating oil stored 
in the oil reserving part (91) having the oil separating 
function, only surplus lubricating oil above a set amount 
of storage is conducted from the first thermal source unit 
(2A) to the suction side of the compressor (21) of the 
second thermal source unit (2B) through the oil equaliz- 
ing bypass pipe (93) . Subsequently, the second oil equal- 
izing operation is so performed that out of lubricating oil 
stored in the oil reserving part (91) having the oil sepa- 
rating function, only surplus lubricating oil above a set 
amount of storage is conducted from the second thermal 
source unit (2B) to the suction side of the compressor 
(21) of the first thermal source unit (2A) through the oil 
equalizing bypass pipe (94). 

In the above case that the first oil equalizing opera- 
tion and second oil equalizing operation are sequentially 
preformed, the oil discharge mechanism (4) of the inven- 
tion according to claim 3 may be applied. In detail, when 
lubricating oil stored in the compressor^ 1) exceeds a 
set amount, the oil discharge mechanism (40) dis- 
charges the excess above the set amount of lubricating 
oil to the oil reserving part (91). Then, out of lubricating 
oil stored in the oil reserving part (91), only surplus lubri- 
cating oil above a set amount of storage is conducted 
from the first thermal source unit (2A) to the second ther- 
mal source unit (2B) or from the second thermal source 
unit (2B) to the first thermal source unit (2A). 

The above embodiments disclose the air conditioner 
(10) reversibly switchable between a cooling cycle and a 
heating cycle. However, a cooling-only air conditioner 
may be applied to the inventions of claims 1 to 6 and a 



heating-only air conditioner may be applied to the inven- 
tions of claims 1,2,3,7 and 8. 

In the above embodiments, the number of outdoor 
units (2A, 2B) is two. However, the number of outdoor 
units to be provided in the air conditioner of this invention 
is not limited to two, or three or more outdoor units may 
be provided. For example, in the case that three outdoor 
units are provided, oil equalizing operation of Embodi- 
ment 1 or Embodiment 2 may be performed between the 
first outdoor unit and second outdoor unit and may be 
then performed between the first outdoor unit and third 
outdoor unit. Alternatively, oil equalizing operation may 
be sequentially performed between the first outdoor unit 
and second outdoor unit, between the second outdoor 
unit and third outdoor unit and between the third outdoor 
unit and first outdoor unit. 

In the above embodiments, the number of indoor 
units (3A, 3B, 3C) is three. However, it is a matter of 
course that the number of indoor units is not limited to 
three, or a single indoor unit or four or more indoor units 
may be provided in the air conditioner of this invention. 

Further, in the above embodiments, the oil reserving 
part (91) also serves as an oil separator. However, the 
oil reserving part may be an individual oil reservoir with- 
out serving as an oil separator and may be formed inside 
the compressor (21). 

[ Industrial Applicability] 

As described above, since the oil equalizing opera- 
tion control device for air conditioner can securely pre- 
vent oil collecting phenomena, it is useful for air 
conditioners which are disposed in large-scale buildings 
or the like and have a plurality of thermal source units. 

Claims 

1 . For use with an air conditioner comprising: 

a plurality of thermal source units (2A, 2B, ...) 
each having at least a compressor (21) and a ther- 
mal-source-side heat exchanger (24); 

a main liquid line (7L) to which the plural ther- 
mal source units (2A, 2B, ...) are connected in par- 
allel with each other ; 

a main gas line (7G) to which the plural ther- 
mal source units (2A, 2B, ...) are connected in par- 
allel with each other; and 

a user unit (3A) which has at least a used- 
side heat exchanger (32) and which is connected to 
the main liquid line (7L) and the main gas line (7G), 

in which refrigerant discharged from the com- 
pressor (21) is condensed by one of the heat 
exchangers (24, 32), is expanded by the expansion 
mechanism (25) and is then evaporated by the other 
heat exchanger (32, 24), 

an oil equalizing operation control device 
comprising oil equalization mechanisms (9A, 9B, ...) 
for conducting lubricating oil stored in an oil reserv- 
ing part (91) provided on the discharge side of the 
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compressor (21 ) of each of the thermal source units 
(2A, 2B, ...) to the suction side of the compressor 
(21) of the other thermal source unit (2A, 2B, ...). 

2. An oil equalizing operation control device for air con- 
ditioner according to claim 1 , wherein the oil equal- 
ization mechanisms (9A, 9B, ...) each conduct only 
surplus lubricating oil above a set amount out of 
lubricating oi! stored in the oil reserving part (91) to 
the suction side of the compressor (21) of the other 
thermal source unit(2A, 2B, ...). 

3. An oil equalizing operation control device for air con- 
ditioner according to claim 1 , wherein 

the compressor (21) has an oil discharge 
mechanism (40) for discharging, when lubricating oil 
stored in the compressor (21 ) exceeds a set amount, 
the excess of lubricating oil, and 

the oil equalization mechanisms (9A, 9B) 
each conduct only surplus lubricating oil above a set 
amount out of lubricating oil stored in the oil reserv- 
ing part (91) to the suction side of the compressor 
(21) of the other thermal source unit (2A, 2B, ...). 

4. An oil equalizing operation control device for air con- 
ditioner according to claim 1 , 2 or 3. wherein the oil 
reserving part (91) has an oil separating function of 
separating lubricating oil from discharged refriger- 
ant. 

5. An oil equalizing operation control device for air con- 
ditioner according to claim 4, wherein 

the oil equalization mechanisms (9A, 9B, ...) 
each have an oil equalizing bypass pipe (93, 94, ...) 
for conducting lubricating oil from the oil reserving 
part (91 , 91 , ...) to the suction side of the compressor 
(21) of the other thermal souxe unit (2A. 2B, ...), 

an end of the oil equalizing bypass pipe (93, 
94, ...) is introduced into the oil reserving part (91), 
and 

the introduced end of the. oil equalizing 
bypass pipe (93, 94, ...) is located at the level higher 
by a set height than the bottom of the oil reserving 
part (91). 

6. An oil equalizing operation control device for air con- 
ditioner according to claim 1 , 2 or 3, further compris- 
ing 

a pressure equalizing line (6E) which is con- 
nected at respective ends thereof to respective 
refrigerant piping sections (26) connected to the gas 
refrigerant sides of the thermal-source-side heat 
exchangers (24) of the respective thermal source 
units (2A, 2B, ...) and allows interruptable communi- 
cation of gas refrigerant in dual directions between 
the thermal source units (2A, 2B, ...), 

wherein the oil equalization mechanisms (9A, 
9B, ...) each have a gas bypass passage (95, 96, ...) 
which is connected to the pressure equalizing line 



(6E) and a gas line (6A, 6B, ...) of the corresponding 
thermal source unit (2A, 2B, ...) and allows interrupt- 
able communication of lubricating oil, and an oil 
equalizing bypass pipe (93, 94, ...) which is con- 

5 nectedtothe oil reserving part (91) and the pressure 
equalizing line (6E) and allows interruptable com- 
munication of lubricating oil, and 

oil equalizing control means (81) is provided 
for controlling the respective gas bypass passages 

70 (95, 96, ...) and the respective oil equalizing bypass 
pipes (93, 94, ...) between their communication 
states and their interruption states so that lubricating 
oil flows alternately between the thermal source 
units (2A, 2B, ...) in cooling cycle operation. 

75 

7. An oil equalizing operation control device for air con- 
ditioner according to claim 6, wherein 

a first thermal source unit (2 A) and a second 
thermal source unit (2B) are provided, 

20 the oil equalization mechanism (9 A) of the 

first thermal source unit (2A) has a second gas 
bypass passage (96) connected to the pressure 
equalizing line (6E) and the gas line (6B) of the sec- 
ond thermal source unit (2B), and has a first oil 

25 equalizing bypass pipe (93) connected to the oil 
reserving part (91) of the first thermal source unit 
(2 A) and the pressure equalizing line (6E), 

the oil equalization mechanism (9B) of the 
second thermal source unit (2B) has a first gas 

30 bypass passage (95) connected to the pressure 
equalizing line (6E) and the gas line (6A) of the f irst 
thermal source unit (2A), and has a second oil equal- 
izing bypass pipe (94) connected to the oil reserving 
part (91 ) of the second thermal source unit (2B) and 

35 the pressure equalizing line (6E), and 

the oil equalizing control means (81) is so 
composed as to perform a first oil equalizing opera- 
tion for providing communication inthefirst oil equal- 
izing bypass pipe (93) and the second gas bypass 

40 passage (96) and interrupting the second oil equal- 
izing bypass passage (94) and the f irst gas bypass 
passage (95) to conduct lubricating oi! from the first 
thermal source unit (2 A) to the second thermal 
source unit (2B) and to perform a second oil equal - 

45 izing operation for providing communication in the 
second oil equalizing bypass pipe (94) and the f irst 
gas bypass passage (95) and interrupting the first 
oil equalizing bypass pipe (93) and the second gas 
bypass passage (96) to conduct lubricating oil from 

so the second thermal source unit (2B) to the first ther- 
mal source unit (2A). 

8. An oil equalizing operation control device for air con- 
ditioner according to claim 1 , 2 or 3, further compris- 

55 ing 

a pressure equalizing line (6E) which is con- 
nected at respective ends thereof to respective 
refrigerant piping sections (26) connected to the gas 
refrigerant sides of the thermal-source-side heat 
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exchangers (24) of the respective thermal source 
units (2 A, 2B, ...) and allows interruptable communi- 
cation of gas refrigerant in dual directions between 
the thermal source units (2A P 2B, ..,), 

wherein the oil equalization mechanisms (9A, 5 
9B, ...) each have a gas bypass passage (95, 96, ...) 
connected to the pressure equalizing line (6E) and 
a gas line (6A, 6B, ...) of the corresponding thermal 
source unit (2A, 2B, ...) and allows interruptable 
communication of lubricating oil, and an oil equaliz- 70 
ing bypass pipe (93, 94, ...) connected to the oil 
reserving part (91) and the pressure equalizing line 
(6E) and allows interruptable communication of 
lubricating oil, and 

oil equalizing control means (81) is provided 75 
for controlling the respective gas bypass passages 
(95, 96, ...) and the respective oil equalizing bypass 
pipes (93, 94, ...) between their communication 
states and their interruption states so that lubricating 
oil simultaneously flows in dual directions between 2 o 
the thermal source units (2 A, 2B, ...) in cooling oper- 
ation. 



reserving part (91 ) of the second thermal source unit 
(2B) and the pressure equalizing line (6E), and 

the oil equalizing control means (81) per- 
forms a first oil equalizing operation for providing 
communication in the first oil equalizing bypass pipe 
(93) and the pressure equalizing line (6E), interrupt- 
ing the second oil equalizing bypass passage (94) 
and adjusting the expansion mechanism (25) of the 
second thermal source unit (2B) into a small opening 
to conduct lubricating oil from the first thermal 
source unit (2A) to the second thermal source unit 
(2B) and performs a second oil equalizing operation 
for providing communication in the second oil equal- 
izing bypass pipe (94) and the pressure equalizing 
line (6E), interrupting the first oil equalizing bypass 
pipe (93) and adjusting the expansion mechanism 
(25) of the first thermal source unit (2A) into a small 
opening to conduct lubricating oil from the second 
thermal source unit (2B) to the first thermal source 
unit (2A). 



9. An oil equalizing operation control device for air con- 
ditioner according to claim 1 , 2 or 3, further compris- 25 
ing 

a pressure equalizing line (6E) which is con- 
nected at respective ends thereof to respective 
refrigerant piping sections (26) connected to the gas 
refrigerant sides of the thermal-source-side heat 30 
exchangers (24) of the respective thermal source 
units (2A, 2B, ...) and allows interruptable communi- 
cation of gas refrigerant in dual directions between 
the thermal source units (2A, 2B, ...), 

wherein the oil equalization mechanisms (9A, 35 
9B, ...) each have an oil equalizing bypass pipe (93, 
94, ...) connected to the pressure equalizing line 
(6E) and the oil reserving part (91), and 

oil equalizing control means (81) is provided 
for controlling the respective oil equalizing bypass 40 
passages (93, 94, ...) between their communication 
states and their interruption states so that lubricating 
oil flows alternately between the thermal source 
units (2A, 2B, ...) in heating cycle operation and for 
holding the downstream sides of the oil equalization 45 
mechanisms (9A, 9B, ...) in low pressure condition. 

1 0. An oil equalizing operation control device for air con- 
ditioner according to claim 9, wherein 

a first thermal source unit (2 A) and a second so 
thermal source unit (2B) are provided, 

the oil equalization mechanism (9 A) of the 
first thermal source unit (2 A) has a first oil equalizing 
bypass pipe (93) connected to the oil reserving part 
(91 ) of thefirst thermal source unit (2A) and the pres- 55 
sure equalizing line (6E), 

the oil equalization mechanism (9B) of the 
second thermal source unit (2B) has a second oil 
equalizing bypass pipe (94) connected to the oil 
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